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ABSTRACT

Thelatest paper of the group led by Church (theleading author of the |PCC
AR5 Chapter13 Sea levels) misrepresents sea level multi-decadal oscilla-
tionsaround Australia by cherry-picking the sealevel record to produce an
accelerating rise in sea level by the stacking of acceleration free records.
The paper does not compare apples with apples, but mixesthe reliable sea
level records of tide gauges with the unreliable, inaccurate, non-validated

computed sealevel derived from satellite signals.
© 2015 Trade Sciencelnc. - INDIA

Thereative sealevel oscillateswith periodicities
detected up to quasi-60 years all over the world in-
cludingAustraid*4. Asal mathematiciansknow, asi-
nusoidal oscillation doesnot haveany positiveor nega:
tiveaccel eration. But by cherry picking [theland sub-
sidence, phasing of the oscillations and window of the
linear analysisintide gaugerecords] itispossibleto
compute by linear regression rates of riseof sealevels
much larger or much smdller thanislegitimate, just be-
cause of the oscillation. The stacking of cherry picked
non-accel erating records of different lengthsand trends
mayy also produce an accel erating average.

We have areadycommented on the papers of
Church’s group proposing the measured relative sea
level recordsfor Sydney, Freemantle, San Diego, San
Francisco, Seettle, Honoluluand dl theother longterm
tidegaugesof theworld. Asexamplesthedataof Sydney
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Fort Denison and San Diego, Quarantine Station are
reproduced herein Figure 1. Many tide gauges have
been recording sealevelsfor morethan acentury per-
mitting high quality assessment of any trends. These
gauges are often managed by organizationsthat are not
obligedto support clamsof globa warming. Figurela
presentsthe measured monthly average mean sealev-
els, thefitting of thesedatawith alineand sinuses, and
thelinear regression anaysesof both.

If an experimental distribution { X ,yj} j=1,...,m
representsthe m monthly averagerdativesealeve ob-
servdi onsy, a theti mex;, theclassic estimation of the
rate of riseisbased onthelinear fitting:

y (x)=(y, +a -x) )
wherey* istherelativesealeve, x thetime, andy,* &,
arethefitting coefficients. a istherddiverateof riseof
Sealevd.
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Theresdud:

e =y (x)-y,=(y, +a -x) -y, )
istheerror that includesmostly periodica oscillations,
noise, fitting inaccuraciesor eventually theinfluence of
globa warming (if detectable) that would in case pro-
duceadeparturefromthelinear trend.
Thefittingwithalineand sineshastheexpression:

Y 0=y, +a -X)+i{Ai -sin[“' - H ®

i=1 i

wherey’ istherelative sealeved, x thetime, nthe num-

ber of sinusesandy,’, &, A, X, W, arethefitting coef-

ficients. & istherelativerateof rise, andA , x_,, w. are

the amplitudes, phasesand periods of the oscillations,
Theresdua

Sj* =y*(xj)_yj =(y0‘ +a *X )+

e

istheerror that includes noise, fitting inaccuracies, pe-
riodic oscillationsthat are not exactly sinusoidd, peri-
odicoscillationsthat arenot included.

In Sydney, therate of riseof sealevelsis0.65 mm/
year fromthelinear regression andysisof the measured
dataand 0.62 mm/year fromthelinear regressonandyss
of thefitting with alineand sinuses.

Fitting of the completedistribution { X ,yj} =1 ...,
mwith equation (1) returnstherising (or falling) rates
already presentedin Figure L.a.

In case equation (3) isused, thesineshave differ-
ent periodicitiesupto thequas 60-yearsdetected. Itis
worth mentioningthat oscillationsof agiven periodicity
that are not perfectly sinusoidal may befitted with a
snusoidal oscillation of same periodicity plusanother
sinusoidal oscillation of shorter periodicity. Themost
relevant periodicitiesaretheannud, the quasi-decada,
the quasi-20 years and the quasi-60 years. A longer
periodicity isaso partidly detected. Theresidud of the
fitting, Figure 1.b, isdistributed about azero trend to
show inaccuraciesof thefitting approach but noincress-
ingratesof rise.

Fttingwith equation (1) isthedass ¢ goproach used
to computetherateof rise(or fall) of therdative sea
levels. Rather than using the measured data { X ,yj} or
fitted data { X ,y*(xj)} forj=1, ..., m, with 1 the first

I @

recorded month and mthelatest, wemay a so consider
at any timex, themeasured or fitted datafor j=k, ...,
m. Thistime series, Figure 1.c, permitsusto under-
stand the effect the natural oscillationshave onthe ap-
parent rate of risewhen using short timewindows.

Not surprisingly, therising rateismuch larger than
islegitimatein Sydney especially with timewindows
about 20 years[becausethe early 1990swereavalley
of the peak and valley multidecada oscillations] and
not by chancetheAustralian Basdline Sealevel moni-
toring project started in that time.

Theexerciseof stacking short and long tide gauge
recordsto mekean averageissmilarly pointless. Clearly,
the Sydney tidegaugeisonly oscillating. But whilea
linear regression analysis of the measured dataor the
datafromthefitting curve(3) snce 1888 producesrea
tiveratesof rise of about 0.6 mm/year, theregression
analysisof thedatasince 1993 producesrelaiverates
of risethreetimeslarger. By stacking thetide gauge
records of Sydney since 1888 and Sydney since 1993
onemight supposethat there hasbeenahugeaccdera
tionof relativesealevds, but thisiswrong becausethe
sealevelsof Sydney only oscillate.

It must be bornein mind that the GPS monitoring
of thevertical velocity of fixed GPS domessuggestsa
vertical land motion near the Sydney tide gauge of sub-
sidence, and of about same magnitude of therelative
sealevd vdocity. Thisindicatesthat ispossibly that the
tidegaugeissnking rather thanthe sealeve rising. The
verticd land ve ocity of Sydney (SY DN) near the FORT
DENISON 1 & 2tidegaugesis-0.89+ 0.65 mm/year
in® and -0.54 + 0.37 mm/year inl®.

The GPSisused every day by millionsof peoples
for military, commercia and civil gpplications. Never-
thel ess, the GPS based computation of “fixed” GPS
domesved odtiessuffersromsgnificant unaccuradeswith
errors not less than + 2 mm/year. According to
theChurch group we should believethat the satdllited-
timetry can detect theinstantaneousvel ocity of the con-
tinuously moving seasurface. Theclaimed result, even
if supported by somecarefully selected short termtide
gauge records, does not invalidate other tide gauge
records, especialy thelongtermrecords. [The GMSL
‘measurements’ are “‘continuoudly calibrated against
anetwork of tide gauges” but the GMSL “cannot be
used to predict relative sea level changesalong the
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Figurel: (continues)— Relativemean sealevelsin Sydney: a: M easur ed monthly aver agemean sealevelsand their fitting
with alineand sinuses, b: Residualsof thefitting; c: Ratesof relativesealevel risefromthemeasured or fitted datawith time
windowsof different length up tothe present time.
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Figurel: (continued) - Relativemean sealevelsin San Diego: a: M easur ed monthly aver agemean sealevelsand their fitting
with alineand sinuses, b: Residualsof thefitting; c: Ratesof relativesealevel risefromthemeasured or fitted datawith time
windowsof different length up tothe present time.
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coasts”. “We do calibrate the altimeter sea level
measurements against a network tide gaugesto dis-
cover and monitor drift in the satellite (and some-
times tide gauge) measurements™ |

Asdready commented many times®9 the satellite
GMSL isnot ameasurement but acomputation. The
raw satellitealtimeter signal isonly noiseabout azero
trend. Soitisonly the correction that producestheal -
leged 3.2+ 0.4 mm/year ofrise.

For theloversof the hot spot of positiveaccelera-
tions, the sealevelsoscillatein timeand space, and if
on the east coast of abasin thereisapositive phase,
sometimeson thewest coast thereisanegative phase.
Figure 1 adso presentstheresultsfor San Diego, Quar-
antinestation in addition to Sydney, Fort Denison. The
verticd land velocity of Point Loma3 (PLO3) near the
SAN DIEGO (QUARANTINE STATION) tidegauge
is-1.65+0.41 mm/year in®® vs. -2.39+ 1.00 mm/year
in®, I, the vertical land velocity of PLO5 nearby
PLO3is-3.23 + 0.17 mm/year. Therefore, there is
subsidence about same order of magnitudeof relative
sealevel rateof risealsoin San Diego.]

Thelong-term global tide gauge network!*® does
not exhibit any positive acceleration; only oscillations
about aconstant rate of rising trend*4. Thelatest (up-
date 14-Feb-2014) “Table of Relative Mean Sea
Level Secular Trends” includes the relative sea level
ratesof risefor 560 individua |ocationsa ong the coast
mostly inthe northern hemisphereand mostly in areas
of subsidence. The number of years of data used to
computethetrend, therange of yearsused and therela
tivesealevd trend vary consderably from onelocation
totheother wheresubsidenceor uplift, qudity andlength
of the record and other factors affect the computed
trend. For the establishment of meaningful long-term
trends, only the 170 stationswith morethan 60 years
of dataare considered, and for these stations, the aver-

agerelativesealevel trend is+0.403 mm/year!®. Sub-
sequent updates of compilations of tidegauges of suffi-
cient quality and length not only verify that theaverage
relativesealevel trend islow and very closeto zero,
but also indicate that the time rate of change of this
velocity iszero, so thereisnosea level acceleration.

Sofar asAustrdiaisconcerned, the correct analy-
sisof thetide gauges™ suggeststhelack of any accel-
eration and possiblerates of riseareanything but dra-
matic, on average below 1 mm/year, and mostly re-
lated to the subsidence of the coast.
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